Searching PAJ Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1) Pub I i cat ion number : 11-084440 
(43) Date of publication of application : 26.03.1999 



(51) Int. CI. G02F 1/35 

H01S 3/07 

H01S 3/30 

H04J 14/00 

H04J 14/02 

H04B 10/17 

H04B 10/16 

H04B 10/02 

H04B 10/18 



(21) Appl icat ion number : 09-238672 



(71)Appl icant : NIPPON TELEGR & TELEPH CORP 



(22) Date of f i I ing : 03. 09. 1997 (72) Inventor 



<NTT> 

KAWAI SHINGO 
MASUDA KOJI 
SUZUKI KEN I CHI 
A I DA KAZUO 



if 



St. 




(54) OPTICAL AMPLIFIER AND OPTICAL TRANSMISSION SYSTEM USING THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a concentrated 
constant type optical amplifier with a flat and 
wide gain band by using a highly nonlinear optical 
fiber or dispersion compensation fiber as a Raman 
amp I i f i cat i on med i urn. 

SOLUTION: The optical amplifier A comprises a 
Raman amplification section A1 and a rare earth 
added fiber amplification section A2. The Raman 
amplification section A1 comprises the highly 
nonlinear optical fiber a1 which is the Raman 
amplification medium, an exciting light source a2 
to generate the exciting light for exciting the 
highly nonlinear optical fiber a1 and a 
multiplexer a3. This multiplexer a3 makes the 
exciting light incident on the highly nonlinear 
optical fiber a1 from the direction opposite to 
the incident direction of the optical signal and 
outputs the optical signal amplified by the highly 
nonlinear optical fiber a1 to the rare earth added 

fiber amplification section A2. The Raman gain of the Raman amplification section 
A1 is adjusted to offset the decrease of the gain spectra in the long wavelength 
region in the rare earth added fiber amplification section A2 of such constitution, 
by which the wavelength region in which the gain is flat over a wide band is obtd. 



http://www19. ipdl . jpo.go. jp/PA1/resul t/detai l/main/wAAAsNaqv5DA411084440Pl 8/5/2003 



Searching PAJ Page 2 of 2 



LEGAL STATUS 

[Date of request for examination] 22.12.2000 

[Date of sending the examiner's decision 10.06.2003 
of rejection] 

[Kind of final disposal of application 
other than the examiner's decision of 
rejection or application converted 
regi strat i on] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C) ; 1998,2003 Japan Patent Office 



http://www19. ipdl . jpo.go. jp/PA1/resul t/detai I /mai n/wAAAsNaqv5DA41 1084440P] 8/5/2003 



I 



(i9)B*Bfttfrf (jp) (12) 2^ m 4rF It £t ^* (A) (ummmwAmm^ 

#^11-84440 

(43)&H0 ¥fi£ll^(1999)3 ^26H 



(51) IntCl. 6 








F I 




GO 2F 


1/35 


5 0 1 




GO 2F 


1/35 5 0 1 


HOIS 


3/07 






HOIS 


3/07 




3/30 








3/30 Z 


HO 4 J 


14/00 






HO 4B 


9/00 E 




14/02 








J 






i 


OEM* 






WB 5 ^- 238672 




(71) USA 


000004226 














(22)ttlHB 




9 ^(1997) 9 ^ 3 B 






%j§c&mm&mmm=T a 19s 2 n 










(72) mwm 














*^fP»f?SK®«f?SHTB19#2^ B# 
























mm m-A 












«^«»f^EeS»r^HTB19#2^ B* 
























HI 












jR3tfi&SMffKffiSft&HTB19#2^ B* 






















(74)ftSA 


ESS 















(54) i&wozm K^mt&zti&m^ityt&Mi'KTb. 



(57) [SiK)] 



"CD 

\ 

\ 
/ 




1 

*±3S JSJD 7 t- >T '< £ « *I8t« t i" 5 #±ffi*SJD 7 r << 
7 r -f £ 3 ffl -T £ C <ir * »« <b 6 * if fl * » 

* & ^mffiffi ^ r ^ a *f £ & i: * (wis » mffim y 

r 4 '< ft* fe A#t * ttfc %\n # £^ ±11 fetJQ 77^ 

ffl 1 c tu * i- 6 -a* k « t * >*b «i« $ n 6 r <t & 4# « ^ -r s 

5 ] |f*iB 3 $. fcl* 4 iattC03t«B«(c*5^ 
miE— «^ib7^>'*t«8£«(cA#tSl3:S«2^-&R« 

*I«tc*5^r, Atrial -rvitffljKa<7>—iSfciafi5tcofi 
i^77 — ^MixSrBSih-fSr >f V u — * SrfiS x. 5 w 

[»3jtiB 8 ] 1 L 7 iN-f ix^{C|5ttco*±t 

fisi^s y y -Y /<co^m^ ci ^ liigifiF*-?*? 
[W*iB 1 0 ] »*3R 3ft^l9 K«co*it*I*(-45 



«BB¥l 1 -8 4 4 4 0 
[»*Jgll] ff^ii2ia^(7>3 l c:ii^i: , 

asfs-rsasflrsi:, M^7h77-(^^^fcSM 
[it jrjs 1 3 ] is* ig 5 fe^o^i*i^tD 5 ^^tfe^i 

IB77>f^tf^5 1 ()Wi:, ftff#&i£frt-5aSff* 

[|**Ji 1 5 ] WsfcJfi 7 E*(7>3fe±i*I«^ 5 ^^tfe* 
»»v'7h77^^*ffl^fcfiiSBi:, ^fa-^-^S: 

If ffi*t"5 <t 9i^7^-^«f^5:i 
[«*3B l 9 ] !S*^ 5 I£«c7>^iiiiil^60 5 



. (3) 

3 

z^m-t z> t z Mil® , mu^tmm^(D^^m 
a*R5£ $ n 5 r t t -r Z> x A 0 

[»*3I2 2] »#:S8la*<Z>#iti|B#C0 5 ^Mt 

^7h77^^^^fc6Mt, 

[lf*3R2 4] W*iil 0 ffitt<^ 5 
ifi77^^ffl^5t<Oi, ^(f-^^r^ff f5i3lff# 
t. »f^7h7 7 ^^^f:fiM^ 

«77-f^^^6t)^)i, JfefS SiSff* 

v'V^Vu*— K7 7 ^£r/8^fcfei£l&<>:, 3tff-§- 
*Sff1-£§:filS£*;IMiiiU iWi55fe«fflS^#»1i« 

[ItsRJH 2 6 ] »*Jg l o IS*(Z>5titffl«(iO 5 

v-v^/u^e- K77^/<*fflv N tfiiSi»^ 3fefS# 

[0 0 0 1 ] 
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[0 0 0 2 ] 

[*£5fccO&M] &^#i']^S (WDM:Wavelength Divisio 
n Multiplexing) ^fci* is A 7* J* iC&t^T , ^rOfei£^ 
SSrif*:$-ti:S)t*5><nl[SKH<75 — old, 3feif*I££cD^ 

X 5 (-ED FA (Erbium Doped Fiber Amplifier) £rft 

[0 0 0 3 ] :n*t?, *J»4»-ft:« (#&*» ; M.Tach 
ibana, et al. , IEEE Photon. Technol. Lett., 3, pp. 118-12 
0(1991)) , JffliSKfiWJffll (#RI:5tlft : J. F. Massicot, et 

al. .Electron. Lett. ,26, pp. 1645-1646(1990)) , W<§ 
JKSf-t?fc5#±SR«iD7r-<^iiafi»^aka (#HR3CK: 
B. Clesca, et al. , IEEE Photon. Technol. Lett. , 6, pp. 509 
-512(1994)) , m^^m^m^^X ED F AW&<D^t&i£ 

[0004] — iiWo^ y ^ -< ^^co^-r^lfr 

(#SB3CSfe : P. B.Hansen, et al. , IEEE Photon. Technol. 
Lett. ,9, pp. 262-264(1997)) 0 :^ftt1t il^^-h 

[ooos] ±a?Lfe2afflco3tn*i^«*ef 
^ijwt*— Cv-y ^77>f^tiifii i 

Onm) (C*3l^T*B9«jQ-rSC i:tC*B EDFA 

tSrSSLfc. r (7>^(- 0 ^T^, mmJCfik (H. Masud 
a, et al., Electron. Lett., 33, pp. 753-754(1997)) tCf¥ 

[0 0 0 6] ^ co J: 5 *t**o^feit(|«ofl|j*^:EI 3 
(c, %fzm 4 tc^rco$U^#^-<^ h/^^r^-To EDFA 

is, «fflw^fiiis^«so2o{c»^n, ftti^^ 



5 

^ J£ (c*U» K« ^rlfiS -r 5 , *J»«^» £ X 
# < ^ or t*it«*^>fi?Ptb**^:# < tfcoc^T- 

/<0^e — 7 ^lC8jum, 6 5k 

mT-&^ 1. 5 3 j« mafico*a»#lx— ^2-&SrE!ifi 

^t^^ U 5 0 0 mWO^ !7-(7)®fi3feSr A*t Lt ^ 
6o /(? 
[0 0 0 7 ] 

5 7 -^v Lrgl77^^^^SM^ 

[0 0 0 8] HKo^iBaKftt, :nb^7> 

[0009] ^pjfi, ±a?-f sPpiJH^^«^rtt$n 

(2) ei^^to^m^ffis-r^^ t^m^^tmm^R 
1^*^111^ ^^Srset-r So 

[0010] 

Y <b i- S *±3SSJQ 7 r ^ ^itfflffl £ 



^1? 11-84440 

e 

-«cfii 7 7 >f ^^ir it ^5 

Y A*t £ 6 £ # M 7r^f^f) AM £ ti 

*S 7 r f '<\z. AM * -iirS £ #l£ 77>f h 

A*t^ nfc5tefS*Sr*±3S*JP7 r f ^«««B{ctll*-r 

8 0fSS:Ht, JbfBlSi ^^LS7^fii^o^lc 

&^T\ »M«77'f^^f^D-7^77'f 
yeti*I^I(c«^5^1 OtD^^ir It, JrlE3B3fc 

So 

[0011] -*r, 3tGiS^^7-^(c«h) 
SSl^t^Lr, ±E3tlitI«(-«^S«2(75^® 

v'7h7r^^*ffl^fcfiiSK^, ^(a^-^Sft-rsS 
fffi^^A^L, K2^^S^1E«oii«*<z>^»*ffi 

^m'>y h77 ^SrJfl^fcfiiSS&a: , 3feff^-^ 



7 

r Ei^^^^f IrSSt 5 J: 9 (^^ 7 ^ - ^ ^ 

SffltSo 3ti5iSlv'^7 1 ^lc«^S«4 <z^j£^ IT , 

lz.mt>&%S5<D^fk£ IT, ±jB3te«i|««fc:«fc>£l&7 

IRfc^HK-f-S J: 5 Sc^7*~^a*R:£$Jh,£ £^ 
T , ±!E 3t tt flgg (Cfl* 5 * 8 CO ^Sfdf5« CO 3fe« 

;*-*2*RS£n3£i^5^S&i&ffl1"5o 3tCa6^^ 
7^[:^t)^S7^i:tT, ±lS3t±tiH*(-{S^6 

4:JW1U ±fB*tf«^^»m« 
«7r-f^ll fii£i&^#1ft 5 J: 5 

\z.mt>Z>m&<o^&b IT, ±1E3fe±t*I«8«-«t?SSE4 

«*p5SB9 co^J£<>: IT, JiiB3fe±tffi*Kffi;b5*5<o 
t>c7>£, 3te{s*&i£ff-f£i£fi«£, v'y^- K7 

LT, Jb1E3t±tB*^«*5SfS 6 O^«(clE*C03fe*« 

frr saw**:, v-y^-hvr-i'^^^rces 50 
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8 

S^f lOfS^LT, JblB3t±i«* 

fiiSKO^mSrttffii-S J: 51^7/^^RS 
f 1 2^)¥ti:lT, Ji1E*±t«S(-ffifc5«8 60^a 
^ff #£i£{fi-£i£{f££<h, ^/^-K77^ 

J: 5(C'*7;*-^a*R5££n5 ^ 5^«* 
T, ±ta?£±fii|il«(^^5»9<7?^*tciatt(7>3te*i|il« 

7A|^b6Sl40^ilT, JblE 5t ifi tcflg ^ 
^Srffl^St^i:, 5teff #-£i£ff "T SiSfE # £ , 

5 J: 5 l:^7^-!f^R«Sti5 £ 
i^5#S«:Sffl-t-6o ^G^v-^^Alc^^^mi 5oo 

%»t««77^^S:ffl^5tOi, *fS#S:iSfS-r5 

y»^^R5e*ix6i:^5^lft*«ffl-rSo 3teiSv-^ 
AlCi^^^Sl 6 co^S:i: LT, ±|S3feifffi««-ffi*5 
-6® l 0 o^ilti^oo 5 ^^M©^ r -< '<&Jfl^5 t> 

[0012] 

[*9lo|!!E<z>fl0tel EXT, BffiSrtSIT, 

[0013] i%tit$gmz.&t>z>%\nmmm 
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fflffi a 1 1 #±s*io ^ r -< ^*t*iw A2 £ hm& £ tl 

So C<?5J: 5tc«ja;Sixfc3t*t*I«lA«cii, *{f-^£A 

[0 0 14] ifc, i:IE7-^ VttiHSPAUi, 
XtJ<^R«a3£a>fe«J*£;h,So iS^^77-Y^<al 

[0 0 15] •f/jJfc*), ^&3£a3i3:, Ibe^Sr^fS* 

**I£*ifc3teff ***±3S»i0 7 r -< <"<ti«ffiA2Mfcb 
*i-So cot±i»7r ^r^«*iW5A2tt, 

[0 0 16] CO£ 5 {c«iS*ix)t7^^ttiHa5Aii: 
*±SSjSiD 7r>f ^ififfiffl A2 <br b *I« A Sr«jS; 

#±JS«SAD7T^^±B'H«I5A2*C*5(j , SftiK 

* iz. m. o r * u» ^ ¥ ±jl * r * nm-r S r 4: a* 

[0 0 17] ccoi 5 

k mg«lc ur 5t±t«*rticrt«-r S - £ 
[0 0 18] Wili, ro<t5 4iS*»»7 7'f^ai 
45"* 4 u m, lk mt*^ 0 , 1 . 5 1 ju mi^ 

o^tfc u— tf r^^i^it a 2*» h <nw>m%<n/* V 

— J* 2 0 0 mWt^Sc 
[0019] [3feit««iC«^S« 2 Hlfc^ffi] ffi^ 
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® 1 HJS ff0 ffi ( C £> ^ S % ± m «J D 7 r -f ^ « *B « A 2 (75 

[0 0 2 0] ^(75E(c^-r J: 5(c, *Hl*^1fi(w*5ij-6 
^ (Split Beam Fourier Filter) 3 £ o T*gfi£ £ H 

So ffi«tiB«B 1 1*, r Y y u—^ ia, lbt 

-&jfi*l c ^t±I»77'f^ 1 d £Sig7fc^l e 
i:M*l2d (^fru-iF) ir^bM^nSo 

[0021] 7^>>&m&Aifrbmitt£titzytm-% 

li, 7>fV ^ 1 a t^AW^ix, ^&3il c $ b{Z.%r 
±m&M7T<<'< 1 c Lt7^7l/-^1 d^b 

^R^lc^^ttAM^iiSo ^-ym7^/u^3 

loo22] fir. ;lcdj; 5t-^— y ^7 4 3^^ 
btli*f$ixfc*fs#(i, *Kifffiffi2co<&iK*2 a tcA 
tiltt 77^^2b^liLT7>fyu- 
^ 2 c ^Ebfcb£t£ix6o ^±i»D7 7^^2b 

2 a ^LtAWStiSo 

[0 0 2 3] ±|E*±^S«SiD^r -f^itBffl A3(C 
(f, 7^^tt*I«5Al<7>S5^j»?g7T^^a UCj:oT7 

•^v«*I$n;fc3teff *±S»77-f^icCJ; 

[0 0 2 4] ^»ir-il ±i£L*:£ 5 (Cttl^WfC 
ffi«i: L"C1>±IE«iS:(7>#±««SaD7T^^*t*ISfiA3 

[0025] ::r*, ^mmmmx\t^^^mmm<Dm 

V\ ffl8««»1^7>f yi^-^l a 
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ffifc (H.Masuda, et al. , Electron. Lett. , Vol. 33, pp. 1070- 
1072(1997)) ic!$&ffl£rf5a£^£>6o 
[0 0 2 6 ] [Mi^CibSf 3l»i) 

[ 0 0 2 7 ] ^0)J:5&««S:»fflt5CilcJ;^ #'J 

or*, «-Bllfi*ilRa2, a 5<7V^ 7 — £f±^^ffll x_fc#cf§ 
So **5, afi3fe»a2(D^7-i:Hlfi3'e«a5<75^!7- 

£#1*3— ^ ? — T-&S i&gofci^ ^ £ li^oflftt?*>So 
[ 0 0 2 8 ] [5t**I«(- J (S^5»4|llfifl0ffi) 18 

tan stc^b^^^vii^l^Ai^^j-ur, *ff -^A 
^o^9 «^l»7r^^ a icoa^*{-t-y y u-^ 
a6*Rij-fc^Sr4#»i:i-So C^)J:9^M«fflt 

<5 o 

[ 0 0 2 9 ] [3tii*I#(C«*5Sa5*JSfl01B] 19 

7^^tt«ffio*j#;GD/< y 3i— v a ycsts tot?*? 

So #IMfe7»1Btf)?-^ v±iffl«5A6(i, ±15 

E5^^Lfc7^vtti|iIffiAlco«jS;(c*fLr, *ff# 
<7>A*l--&R«a7 4:Ktj'5 ir^tc, K*R*a7i:i«^ 
8f7 7 *f a 1 1 <7>M{C*±SISSJD7 r ^ a 8£r0Tfc 
<cR«\ $ b(C-&R«a7Sr^Lri«^J»^7r ^^a 1 
XUMfr±&«Ctra;7 r a 8K®fi3teS: 5 ®J^5t 

[0 0 3 0 ] 4 tc^ Lfc J: 5 fc, 
fflAir*(i« ; S L «tt3&«*-fli-rs* 3 Tffi14^fcSo *IIS6^ 
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[0 0 3 1 ] [3fe*e«*lC«t?-5»6Hlt^ffi] 010 

^{si^^ vif«ffi<7>«j5S;0V< U oi — v-a ^{c^-TSt>o 
r^So -rfcfc>*>, *HK?glB^7^v±tfflSI5A7li, 
ilEHsic^Lfc^^vitfflWAl^WjSifc^rbT, iff 
»7 7^^a ll;MtMifi77^ < a 10£M 

[0 0 3 2 ] »»«(K7r^^tt, W#E*SW£ 

J;oT-200~-h200ps / nm/ d Bg^cD^g: 

S o 

^ [0 0 3 3 ] «tt*iffi*«J*^»-frfc:tt, *»« 

*^OA;fc5te'*!7— < *0 , *#»Rftjfi0?£># 
Riff #*ttE93tK«*«^**?e»*^*»«- £ 9 » 

#36*JgJ»0> J: o 77^<a 
l0£:ffl^S r. £tc J; 9 , :^J;p/^D^ h-^»E 

[0 0 3 4 ] [5feitiH«i-«^5m7Hlfefl0li6] £b 

B5A8i3, ilSMSfi?;^^ 10lcftx.T\ 
ift5»»IIB7 7^^a llSriiSffii-S^SrWa^-r 

S O 

[0 0 3 5 ] z<D£o\zftmffim7T<{'<aii<oft1Rx 
[0 0 3 6 ] *(C, _hfSS6, 7|gJS?g«(C^Lfc3tit 

[0037] c^ea^^^^tcw^sssi naj»«6] 

ICo^TMtSo Hil 2 (a) l-^-rJzptc, *:H 
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K) i:3t»«»i l ^SfSSi 2 i^biS^nSo 

[0 0 3 8 ] 3te*«*l US, 7-^V*t«jK«i: lt» 
W^ffi^r^'* ( a 10*>5lMi a 11) Srifl^fciKSS 

i£ff«S9 i:SfS«l 2 ^^^^^7 h77-f^lO 

^^WPiSt-^tirti^ i i t^j? UM^^o 

T\ »MS7r^f^ (a 10*>£l/M*a 11) <7>#^7^ 

[0 0 3 9J #'Jx.h£, [Hi 2 (b) 5tC, *>5 

fS*3tR*(-*3*j'S±lE»ftv'7 h77-f^ 1 ocD^m 
ffi£2 p s/nm/km, * *«fcRBIH* 1 0 0 k m t 
3t*««l l^»*Ifi7r^^ (alO£> 
W»flW7r^^fi^-100ps/ 
nm/km, 2 kmC^t^: ilU 

rt^&fi(87 7'l'^ ( a 10fc5l/M* a 11) OfiiSUlfl* ^ 

[0 0 4 0 ] ±lcoj;9(^ h7r>f^ 

1 0(O»»^n— ^Sr*±fi*I*l l^W»til77^ 
(a 10* -5 I, MS a 11) ^Itt LT&»*COB8# £ C 

[0041] [*<Si*^^7 i ^tc«*ps»2 mmmm'] 

Hi 3 (a) K^-Tcfc ±is35 1 

7h77^^10{:|Ut, fiffli:USlL 3 ju 
raSCf&WI^ftSv'^^- K77^^1 3 
*JH^fcjS*4#»£-rS. *fc, MiS7 7-f^ (a 
lOfcSlMSall) 60*^^^— ^IS, iSi£S&i - fcfc>*>:>' 
v^/u^- F77^^ l 3 0#m&«fS-f 6 J: 5 MRS 

[0 0 4 2 ] #Jx.h):\ H i 3 ( b ) tc^-TJ; 51-* *6 
ft #*Rfi(-*5it 5 v-v^A-^ — K7r^^i 3co^m 
ffi£r 1 5 p s /nm/ k m, * fc ^JHMHSS: 1 0 0 k m 
£ Lfc»£\ 5tettffi«l lrt^«lfi77>f^ (a 10 
fcS^Miall) <F>ftlfcMRXf7 T 1 5 0 p s 40 

5 (Cv-V^/U^r — K77^^1 3 (CtSGiSJwftjbSffi 
a^^Hi^l 1 F^O»Ml7 7 ^ (alO*>5lM4 

ail) (r>fiiS{c:«*3Sffiffl^3a«#L< 
W< ( a 10*£t,MS a 11) O^m^n-y £<Z>B8«* 
[0 0 4 3 ] ft*3. *3g«li±IB4hHlSff01»{cKS*n #7 
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(1) #3ga^ffi(O^K*a3icftx.r5fe^--^3. U'"- 

(2) 7^^«ffij&«£ U»fii77 -f^Sr/fl^fc: 

(3) ir»fiS7 7 -</<«:JH^fc 
»*{:*5^tt, ±|B*«|iH*(7>*4 3SlS?g1l6i:ra«(- 
it, ^fScffiffi^r^^o^f^oA^Ctcr^yu— 
^£12 it 5 0 

(4) 7^^±t*IJKK4: LT»«««7r ^^Srffl^fc 
IT, »Wfi7 7^^^t?U{:t±ltt7 7^/<$: 

[0 0 4 4 ] (5) ±lEtDffi, fl5#«W0:7 7 ^Sr^ 

tSSffl-fS ni:^T'# »iii7 7^^ffl^ 

[0 0 4 5 ] 

[assess*] £x±mm^£ o tc, *»w«cffi^53t 

Oct 5*^S£:3S-r5.» 

(1) 7^>'ii*IfflC«*ffl^fc7^>'*ffla5i:#±S«S 

£ wtl:J:!3 i£#«<z>5teifi*I Srff 5 3feff 

(2) sfc, y^^mmmmt iT»t»77^/^ 

[Hffi^«f4RK] 

[B i ] ^^wf±i»7 7 ^^tt«*«>S**fiS: 

[i2i ^^<7>^:ff j^tc^ij- s 7 >mi^<om^m 
[B3i a*o*iB«*<!o«ja;w^t-«ffi^D 



(9) 
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[14] y^^mm^m^tz.%mm^<nmn^-<^ h 

[H 9 ] *«W(c«*p-53t«*I*S.O s -ttS:ffl^fc5'6 
[HlO] ^M^^teS^itfflfSXU'-nSrffl^fc 



JO 



20 
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[Hi 3] &&w{z&iozftmm^Rxfz.tizm\<^ 

A, 10 3t*tffl» 

Al, A4, A5, A6, A7, A8 "7 ^? > 

A2, A3 *±!5BjSJD7T^^it*Iffl 

a 1 iS^^^T-Y^ 
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